How does belowground functioning vary among trees with different levels of fire
damage?
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Results

o Common practice following wildfire is to ‘salvage log’
timber based solely on visual assesment of
aboveground damage.
o Wildfires are often not uniform in terms of the damage
they inflict on individual trees, and visual assesments
of damage cannot fully account for the possibiltiy of
damage to belowground communities upon which
trees are dependent for health and survival.
Figure 3. In 2021 (one-year post-fire), root density (mg of
root per cm3 of soil) declined as tree damage increased (p <
0.01, R2 = 0.11). Each data point represents a single soil core
(n = 4 cores per tree), taken around the base of each tree (n
= 20 trees).

o By linking indicators of belowground activity with
aboveground visual metrics, we can more confidently
determine thresholds beyond which whole-tree
recovery is improbable.
Figure 1. Aerial image of AmeriFlux site in
central Oregon, two-months post-fire
showing variability of fire damage.

Discussion

Methods
o Soil/Root cores were removed from
underneath individual trees varying in
their level of damage at one and two
years following a mixed-severity wildfire.
o Roots were removed from each soil core
and subsequently dried of all moisture to
determine root density.
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Key Points
Burned

Unburned
o Trees rely heavily on associated microbial communities
for their health and survival.

o Increased soil moisture with increase in
visible tree damage is likely due to a decrease
in water movement through the tree.

o The majority of studies surrounding the effects of
wildfire do not account for variability in damage, but
rather focus on stand level effects.

o The decrease in physiological activity in the
tree is caused by a reduction in leaf area and
root density caused by wildfire (Fig. 1,3-4).
b

o Soil was removed from soil cores and
placed in an oven to determine percent
soil moisture.
o Soil microbial biomass and associated
carbon and nitrogen were determined
using a chloriforum fumigation and
extraction technique.

Figure 4. In 2022, (a) coarse root density was similar
among trees, but (b) fine root density (mg of root per cm3
of soil) declined as tree damage increased (p < 0.01, R2 =
0.02). Each data point represents a single soil core taken
around the base of burned (n=24) and unburned (n=6)
trees.

Figure 2. (a) Removing soil
core underneath a burned
ponderosa pine; (b) Image
showing biomass
extraction technique.

o Coupling visible aboveground damage with
belowground responses will significantly aid in
informing future forest management decisions
following wildfire.

o The reduction in root density and increased
soil moisture alters belowground activity;
however, the degree of change is related to
the severity of fire damage (Fig. 3-5).
o Based on previous literature and current data
collection, we predict a decrease in microbial
carbon alongside an increase in microbial
nitrogen to coincide with with increasing
visible wildfire damage aboveground (Fig. 6).

Figure 5. In 2022, soil moisture (%) was positively
correlated to the severity of tree damage (p = 0.02, R2
= 0.29) among the burned (n=24) trees, and was
similar overall to soil moisture under unburned (n=10)
trees (p = 0.67).
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Figure 6. Conceptual diagram depicting the links between
belowground variables and whole-tree functioning for a
burned and unburned ponderosa pine.
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